Background and Aims: our aim was to describe the incidence of cervical hip fractures and to describe the relationships between selected background variables and mortality at 30 days, 6months, and 3years postoperatively.
INTRODUCTION
Cervical hip fractures comprise 60% and trochanteric fractures 40% of all hip fractures according to Scandinavian studies (1, 2). Hip fracture patients are not ahomogenous group; elderly people who sustained at rochanteric fracturew ereo lder,s maller and had lower bone mineral density (BMD) compared with patients with cervical fractures (3).
The incidence, risk factors and patient mortality related to cervical hip fractures have been sparsely documented. The purpose of this study was to describe the cervical hip fracture incidence and mortality in a population-based material comprising patients aged 65 or older. Our second aim was to describe the relationships between 20 selected background variables and mortality at 30 days, 6months, and 3 years postoperatively.
MATERIAl AND METHODS
This study was performed in one hospital district in Finland. Using the national Hospital Discharge Register we retrieved data on all persons aged 65 or older living in the studya reaw ho underwent hip fractures urgery between January 1, 1999 and December 31, 2000. All patients who resided in the district during the study period irrespective of the operating hospital location were included, those who underwent surgery in the study area but did not reside there were excluded. Of the remaining, consecutive 461 patients, 266 had sustained a cervical hip fracture. Information for the 20 selected background variables was collected from the original patient records retrospectively (Table 1) .
Population figures for the hospital district and the entire country on December 31 in 1998 and in 1999 wereobtained from the Official Statistics of Finland (10) . They wereused to calculateage-adjusted and age-standardised incidences. Information on deaths was collected from the Finnish Of-ficialCause-of-Death Statistics (10) .
Fracture patterns were determined according to the Garden classification (11) . Displacement of the fracturew as assessed by an orthopaedic surgeon (M.S.) from the original preoperative radiographs. The methods of internal fixation or osteosynthesis wereprocedures with cannulated screws or dynamic hip screws. The arthroplasty operations included cemented unipolar or bipolar hemiarthroplasties and total hip arthroplasties. For statistical analysis, the surgical procedures were classified into osteosynthesis or arthroplasty.D elay to surgical treatment was determined in calendar days from admission to hospital until day of operation. Mortality was assessed at 30 days, 6 months, and 3 years postoperatively.
Medical comorbidities were gathered from the original medical records and grouped into cardiovascular diseases (coronary disease, hypertension, cardiac insufficiency), neurological disorders (stroke, epilepsy, Parkinson's disease), chronic lung diseases (chronic obstructive pulmonary disease, asthma, pulmonary malignancy), diabetes and dementia.
The study protocol was approved by the local Ethics Committee.
STATISTICS
Age-standardised incidences werec alculated with a direct method by grouping patients into 6 age categories (65-69, 70-74, 75-79, 80-84, 85-89 and ≥ 90 years) by gender.P oisson regression analysis was used to compare incidences between genders. Confidence intervals for gender-a nd age-specific incidences were calculated based on Poisson distribution.
Baseline characteristics were classified into preoperative morbidities, variables related to preinjury Distributions of fracturet ypes were: one (0.4%) Garden type I, 13 (4.9%) type II, 60 (22.6%) type III, and 192 (72.2%) type IV. Surgical procedures were application of prosthesis in 215 (80.8%) and open reduction with internal fixation in 51 (19.2%) cases. Mean delay to operation was 2.0 (SD 1.8) days from admission to hospital; 175 (65.8%) patients underwent surgery within 2 days from admission. Mean length of hospital stay was 9.1 days (SD 6.1).
Chronic lung disease was morec ommon in men (12/62; 19.4%) than in women (14/186; 7.5%) (p = 0.008). Of the 198 women, 88 (44.4%) lived alone compared to only 11 of the 68 men (16.2%) (p <0 .001). The majority of women (14/186; 76.8%) were widows, divorced or single, and the majority of men (40/68; 58.8%) were married (p <0.001).
Time of fracture occurrence was classified into slippery (November-March) and non-slippery months (May-September). Of 60 men, 38 (63.3%) sustained hip fracture during slippery and of 175 women, 91 (52.0%) during non-slippery months (p =0 .04). Of people living at home (42 men, 122 women), 25 men (59.5%) and 64 women (52.5%) sustained hip fracture during slippery months (p =0.428). Of people living in institutions (18 men, 53 women), 13 men (72.2%) and 20 women (37.7%) sustained hip fractureduring slippery months (p =0.011).
INCIDENCE OF CERVICAl HIP FRACTURES
Crude incidence of cervical hip fractures in women (404/100,000 person-years) was 1.8-fold (95% CI: 1.4-2.4; p<0.001) compared to men (223/100,000). Age-adjusted incidence of cervical hip fractures in women (364/100,000) was 1.3-fold (95% CI: 1.0-1.8; p=0.04) compared to men (271/100,000). After standardising age distribution according to the entire population, the incidence in women was 359/100,000 and in men 267/100,000.
MORTAlITy AT 30 DAyS Overall 30-day mortality was 9.4%. In age-adjusted analysis, chronic lung disease, male gender, and occurrence of 2-5 comorbidities werea ssociated with increased mortality (Table 2 A). In multivariate analysis, chronic lung disease and male gender were independent risk factors for excess mortality (Table  2A ).
MORTAlITy AT 6 MONTHS
Overall mortality at 6 months was 19.9%. In age-adjusted analysis, excess mortality was associated with cardiovascular disease, chronic lung disease, occurrence of 2-5 comorbidities, male gender and need for postoperative mobility assistance. Except for the numberof comorbidities,all thesevariables remained significant predictors of increased mortality in multivariate analysis ( Table 2 B ). Association of length of hospital stay with decreased mortality in age-adjusted analysis lost its significance in multivariate analysis ( Table 2 B ).
MORTAlITy AT 3 yEARS
Overall mortality at 3 years was 39.5%. Chronic lung disease, male gender,need for postoperative mobility assistance and poor postoperative ambulation were associated with excess mortality in both age-adjusted and multivariate analyses (Table 2 C). Having 2-5 comorbidities was related to increased mortality in age-adjusted analysis but not in multivariate analysis. The length of hospital stay of 8d ays or more predicted decreased mortality in age-adjusted analysis but not in multivariate analysis (Table 2 C) .
Chronic lung disease and male gender were independent predictors of increased mortality during each follow-up period (Figs 1 and 2).
DISCUSSION
Our results show that elderly women sustained cervical hip fracture 1.3 times more often than elderly men with age-adjusted incidence being 364/100,000 in womenand 271/100,000 in men. Internationally, contrasting reports exist: in Sweden (12) the rates were 418/100,000 and 220/100,000 and in Taiwan (13) 113/100,000 and 370/100,000, respectively.Generally, a lower incidence of fractures of the proximal femur has been reported in Oriental countries compared to Western countries (14) . During first postoperative year,mortality (22.6%) in patients with cervical hip fracture was similar to mortality in patients with any type of hip fracture (15) . The connection between prefracturemorbidity and mortality was not clear in our study.Having 2-5 comorbidities was associated with excess mortality in age-adjusted but not in multivariate analysis. Instead, the relationship between chronic lung disease and increased mortality remained significant in both analyses. Cornwall et al. analysed prospectively the functional outcomes and mortality among patients with different types of hipf ractures and noted that only preinjury function, not comorbidities, was an independent predictor of mortality at 6months in multivariate analysis (16) . However,in ar eview,1 2-month postoperative mortality of 24% was considered related to underlying medical conditions predating the fracture rather than to the fracture itself (15) .
This study showed higher mortality rates in men than women. Men's greater mortality risk is obvious on the basis of several studies (17) . In our study,men were younger than women (mean age, 79.6 vs 82.0). The average life expectancy for men in the study area was lower than for women (74.4 vs 81.1 years) (10) which may be one explanation for the gender difference in mortality. Also, more men had a chronic lung disease than women. Male preponderance was noted in hip fracturesd uringN ovember-March. Of men living in institutions, 72% sustained hip fracture during these slippery months which is interesting as it may be assumed that institutionalised people have few possibilities for outdoor activities. Previously, a tendency toward higher mortality was noted in patients admitted in the winter with proximal femur fracture ( 18) . We found the pre-injury demographic and living conditions differed between genders: most men lived with another person while most women lived alone. The finding is interesting, because it could be assumed that living with another person would enhance health. But most men were living with another person, and death rate was higher in men. Furthermore, ar ecent study (19) suggests that lower social contact before hip fracture is associated with poorer survival after 2 years.
Chronic lung disease and male gender were independent risk factors for excess mortality at every evaluation point. Research shows some discrepancy about the association between chronic pulmonary diseases and mortality after hip fracture. Ar ecent study (20) showed patients aged 40 or more with chronic obstructive pulmonary disease (COPD) have 60-70% higher risk of death following hip fracture than those without COPD. COPD was found to predict mortality after hip fracture in a prospective study of patients aged 65 or older over a1 6-year period (21) ,b ut the patients werea mbulatory,c ognitively intact and lived in their own home prior to fracture. In aJapanese study (22) , preinjury COPD, bronchial asthma or a history of pneumonia or pulmonary tuberculosis were unrelated to increased mortality following hip fracture.
The present concept of fast-track surgery with early discharge directly to thef uturep lace of residence requires that the final outcomes aree stimated at an early postoperative phase. In this study, early postoperative functional abilities were assessed by recording the postoperative ambulatory status and need for postoperative assistance during the stay in the acute care hospital. The need for mobility assistance of more than 1 person increased mortality at 6 months and 3 years; while inability to walk, even aided, correlated with increased mortality at 3 years. In a study of patients 65 years or older, the postoperative degree of mobility shortly after hip fracture was noticed to predict one-year mortality (23) . The authors suggested further studies to verify if better survival might be achieved by more intensive rehabilitation immediately after the operation .
Of our sample, 65.8% underwent surgery in the first 2 days from admission. Previous research has shown conflicting results regarding delay to operation (24) . Asystematic review of the best practices for elderly hip fracturep atients stated that the time to surgical fixation has been examined in several studies, some reporting adverse effects of surgical delay while others reported minimal negative consequences (25) . In our study,delay to surgery did not influence mortality during any follow-up period.
There is no consensus about the optimal operation for femoral neck fractures. In a Danish study including all types of hip fractures (26) mortality in subjects undergoing arthroplasty was significantly greater versus osteosynthesis, but the reasons for the difference wereunclear. For displaced fractures, the results of hemiarthroplasty in worst cases have been better than those of internal fixation in best cases (27) . On the otherhand, ameta-analysis about displaced subcapital femoral fractures demonstrated that hemiarthroplasty may result in increased in-hospital mortality in elderly patients when compared to internal fixation (28) . When undisplaced or moderately displaced femoral neck fractures were treated by internal fixation in ap rospective study of 466 patients older than 60, therew as no difference in mortality between the fracture groups at one year (29) . In our study, with most of the fractures classified as displaced and 80.8% of operations being applications of prosthesis and 19.2% internal fixations, the operation method was not found related to mortality.
The quite large, population-based patient material and complete follow-up aret he strengths of this study.E ven today,t he older Finnish population is quite homogenous and ethnic differences in mortality are rare. Our study has also some limitations. Data on patients' comorbidities werec ollected from the original patient records which areu sually based on the information received from the previous hospital records, referral documents, and patient and/or proxy interviews. However, they may not always be reliable or fully comprehensive. No BMD measure-No BMD measurements were made, and the influence of osteoporosis could not be estimated. Functional postoperative recovery was unassessable due to retrospective design of this study. The small number (5.3%) of undisplaced Garden type Iand II fractures differs from the usually found proportion (approximately 30%) of these fracturet ypes (30) . However,t he variation (17%-35%) previously found in the proportion of undisplaced fractures indicates that the distinction between undisplaced and displaced fractures is not always obvious (29) .
We investigated the incidence and mortality related to cervical hip fractures in elderly patients up to 3years postoperatively in apopulation-based material. We found two predictors influencing mortality at every time interval: preexisting chronic lung disease and gender.T he need for 2p ersons' assistance and poor ambulation postoperatively also predicted increasedmortality.Inoperativetreatment of cervical hip fractures in the elderly,special attention must be paid to those with preexisting chronic pulmonary diseases to ensure optimal treatment. Moreover, effective rehabilitation could be advocated while patients are still in the acute care hospital.
